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Abstract—The purpose of this study is to examine the effect of IT 
application on project performance focusing on mediating role of 
organizational innovation, knowledge management and 
organizational capabilities using SEM. For this purpose, 194 
managers, supervisors and experts of software developer 
companies participated in this study. Participants were asked to 
complete a questionnaire on each subject. SEM was used to 
analyze data using the LISREL software. Results are thoroughly 
discussed in this paper and the findings support the role of IT 
application , organizational innovation, knowledge management 
and organizational capabilities on project performance and 
project benefits. 
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I. INTRODUCTION  
In the past two decades, performance has been the subject 
of many interesting discussions and has led to theoretical and 
practical innovations [1]. Project performance is an area of 
performance evaluation. For improved project implementation, 
project managers need to identify the factors that affect project 
performance. Successful project management, along with 
certain processes, is definitely associated with a successful 
project and auditing can measure this success. However, one of 
the main weaknesses of project-based organizations is the lack 
of proper indicators to audit the project and information 
technology assets are increasingly used for aid. 
Information technology (IT) is as a very broad science 
involving both hardware and software components as well as 
network communications between two personal computers to 
the largest private and public networks [2]. The term IT is used 
to describe technologies used in capture, storage, processing, 
retrieval, transmission and reception of information. This term 
involves recent technologies such as computers, fax 
transmission, remote communications, and microelectronics as 
well as older technologies such as document filing systems, 
mechanical computing machines, printing and engraving. In 
other words, IT refers to production of services, issues and 
factors related to receiving, collecting, storing, processing, 
retrieving, and managing data and information in computer 
systems. IT infrastructure, generally defined as the collective 
application of electronic devices, telecommunications, 
software, decentralized computer stations, and integrated 
media, has deeply influenced spatial distance and consequently 
other systems. IT promotes dynamism, flexibility of services 
and monetary flows and often provides the opportunity for 
increased performance and efficiency [3]. Various advances in 
IT capabilities have quickly transformed the industry over the 
past decade. Adoption of IT and its efficient implementation 
can improve the cooperation between supply chain members 
through fast, accurate information transfer and distribution and 
application of information systems and finally improve the 
supply chain efficiency [4]. 
II. INFORMATION TECHNOLOGY ASPECTS 
A. Knowledge Management 
With the advent of knowledge-based economy, global 
economy has been integrated into a single global economy 
through IT [5], resulting in a massive economic science. In this 
new situation, firms must continually adapt to the process of 
change and new economic realities. In this economy, 
knowledge is the most important factor of production and the 
most important competitive and strategic advantage of 
organizations [6]. Therefore, knowledge management is a 
strategic objective in managing organizational projects [7]. 
Knowledge management is a strategic effort through which 
an organization attempts to achieve superiority in competition 
by using intellectual assets of employees and customers. 
Obtaining, storing and distributing knowledge will lead 
employees to work more intelligently, reduce duplication and 
ultimately provide more innovative products and services 
which better meet customer needs [8]. The purpose of 
knowledge management is to identify and pursue collective 
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knowledge to meet strategic goals and help organizations to 
compete and survive in the global arena [9]. Although many 
studies have addressed knowledge management as one of the 
factors effective in improving organizational performance [10-
13], very few studies have focused on the effect of knowledge 
management on project performance. 
B. Organizational Innovation 
Innovation is crucial for individuals, institutions, and in 
total, for all societies because of its relationship with flexibility 
and performance [14]. Innovation is a continuously planned 
process which increases competitive advantage of 
organizations by reducing costs and price of products, increases 
quality, efficiency and effectiveness of products and services 
and ultimately increases revenue and publicity of the 
organization [15]. Innovation refers to value creation of new 
technology or new business activities in terms of new products 
or processes [16]. More innovative organizations will be more 
successful in changing environments by developing new 
capabilities which allow them to achieve better performance 
[17]. It is not accidental that innovation is currently noted as 
the most important factor of sustainable competitiveness [18]. 
C. Organizational Capabilities  
Organizational capabilities refer to the ability of an 
organization to use assets and capital. In fact, capabilities act as 
a link between asset and capital and allow these assets to be 
used profitably by the firm [19]. Capabilities are different from 
assets, because one cannot give them a monetary value. 
Capabilities are so deeply integrated in procedures that they are 
not interchangeable or imitable [20]. Capabilities and processes 
of an organization are closely tied together, as it is the 
capabilities of an organization which allows activities required 
for various processes of the organization to be carried out in an 
appropriate manner [21]. A review of empirical literature 
(Table I) suggests that no study has been conducted on the 
relationship between IT, organizational innovation, knowledge 
management, organizational capabilities, project performance 
and project benefits within the framework of structural 
equation modeling. Therefore, the main problem addressed in 
this study is the effect of IT application on project performance 
focusing on the mediating role of organizational innovation, 
knowledge management and organizational capabilities. 
D. Conceptual Model 
According to the theoretical literature, the conceptual model 
is illustrated in Figure 1. Obviously, IT is independent variable; 
mediating variables include knowledge management, 
organizational capabilities and organizational innovation. 
Project performance and project benefits are also dependent 
variables. Therefore, the hypotheses of the present study are 
listed as follows: 
1. IT application is effective on knowledge management. 
2. IT application is effective on organizational 
capabilities. 
3. IT application is effective on organizational 
innovation. 
4. Knowledge management is effective on organizational 
innovation. 
5. Organizational capability is effective on organizational 
innovation. 
6. Knowledge management is effective on project 
performance. 
7. Knowledge management is effective on project 
benefits. 
8. Organizational capability is effective on project 
performance 
9. Organizational capability is effective on project 
benefits. 
10. Organizational innovation is effective on project 
performance. 
11. Organizational innovation is effective on project 
benefits. 
 
TABLE I.  STUDIES CONDUCTED ON THE CURRENT VARIABLES 
Reference Results 
[22] Organizational dynamics is one of the most important mechanisms effective on organizational performance. 
[4] Results showed that IT capabilities had a significantly positive effect on knowledge absorption capacity and performance. 
[7] 
IT has a positive, significant direct effect on knowledge 
management. Knowledge management has a significant direct 
effect on project success. Direct effect of IT was not significant 
on project success. 
[23] 
Knowledge management has a direct effect on strategic 
orientation; however, there are no significant relationships 
between other variables. 
[25] Results showed that IT can be effective in improving knowledge management. 
[24] Results showed a significant relationship between IT and knowledge management. 
[26] Results showed no significant relationship between ITC infrastructure and knowledge creation. 
[27] Results showed a significant positive relationship between IT components and knowledge management. 
III. MATERIALS AND METHODS 
This study uses a descriptive (non-trial) methodology using 
correlation and structural equation modeling; in this study, the 
relationships between variables are examined through a causal 
model. 
A. Participants  
Participants of the current study included managers, 
supervisors and experts of software developer companies in 
Tehran, among whom 220 questionnaires were distributed. Out 
of 203 questionnaires returned, nine questionnaires were 
excluded due to the high number of questions which were not 
answered. Finally, 194 questionnaires were included in the 
analysis. 
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Fig. 1.  conceptual model 
B. Data Collection Instrument 
1) IT application  
 The questionnaire developed in [7] was used to measure IT 
application . This questionnaire involves 12 items measuring 
basic IT tools (4 items) and advanced IT tools (8 items). 
Questions are scored on a Likert scale from strongly disagree 
(1) to strongly agree (5). Internal consistency of the 
questionnaire is estimated at 0.90 using Cronbach’s alpha. 
Moreover, GFI=95, AGFI=0.92 and RMSEA=0.066, indicating 
that the model is well fitted to data [7]. 
2) Knowledge management 
The questionnaire developed in [7] was used to measure 
knowledge management. This questionnaire involves 9 items 
measuring knowledge integration and storage (4 items) and 
knowledge sharing and application (5 items). Questions are 
scored on a 5-point Likert scale from strongly disagree (1) to 
strongly agree (5). Internal consistency of the questionnaire is 
estimated at 0.88 using Cronbach’s alpha. Moreover, 
GFI=0.93, AGFI=0.90 and RMSEA=0.051, indicating that the 
model is well fitted to data [7]. 
3) Organizational innovation 
The questionnaire developed in [7] was used to measure 
organizational innovation. This questionnaire involves 4 
questions scored on a Likert scale from strongly disagree (1) to 
strongly agree (5). Internal consistency of the questionnaire is 
estimated at 0.84 using Cronbach’s alpha. Moreover, 
GFI=0.98, AGFI=0.96 and RMSEA=0.026, indicating that the 
model is well fitted to data. 
4) Organizational capability 
 The questionnaire developed in [11] was used to measure 
organizational capability. This questionnaire involves 7 
questions scored on a Likert scale from strongly disagree (1) to 
strongly agree (5). Internal consistency of the questionnaire is 
estimated at 0.92 using Cronbach’s alpha. Moreover, GFI=95, 
AGFI=0.94 and RMSEA=0.047, indicating that the model is 
well fitted to data [11]. 
 
5) Project performance 
The questionnaire developed in [7] was used to measure 
project performance. This questionnaire involves 12 items 
measuring planning performance (3 items), cost performance 
(3 items), quality performance (3 items) and security 
performance (3 items). Questions are scored on Likert scale 
from strongly disagree (1) to strongly agree (5). Internal 
consistency of the questionnaire is estimated at 0.96 using 
Cronbach’s alpha. Moreover, GFI=0.95, AGFI=0.93 and 
RMSEA=0.057, indicating that the model is well fitted to data 
[7]. 
6) Project benefits 
The questionnaire developed by Yang et al (2012) was used 
to measure project benefits. This questionnaire involves 4 
items. Questions are scored on a Likert scale from strongly 
disagree (1) to strongly agree (5). Internal consistency of the 
questionnaire is estimated at 0.88 using Cronbach’s alpha. 
Moreover, GFI=96, AGFI=0.94 and RMSEA=0.037, indicating 
that the model is well fitted to data [7]. 
C. Data Analysis 
By calculating descriptive indexes of the variables, Pearson 
coefficient of correlation and structural equation modeling 
(SEM) are used to examine the causal relationships between 
variables. SPSS and LISREL are used to analyze data. 
IV. RESULTS  
Matrix of correlation is the cornerstone of analysis of causal 
relationships. Table II presents the matrix of correlation, mean 
and standard deviation of the studied variables. According to 
Table II, there is a significant positive correlation between IT 
and knowledge management (r=0.64), organizational capability 
(r=0.46), organizational innovation (r=0.46), project benefits 
(r=0.49) and project performance (r=0.60). There is a 
significant positive correlation between knowledge 
management and organizational capability (r=0.44), 
organizational innovation (r=0.40), project benefits (r=0.41) 
and project performance (r=0.60). There is a significant 
positive correlation between organizational capability and 
organizational innovation (r=0.68), project benefits (r=0.53) 
and project performance (r=0.55). There is a significant 
positive correlation between organizational innovation and 
project benefits (r=0.44) and project performance (r=0.51). 
Figure 2 shows the fitted model. The numbers on the paths 
are standardized parameters. According to Figure 2, all path 
coefficients are significant, except for the path from knowledge 
management to organizational innovation. Since this study 
evaluates the mediating role of knowledge management, 
organizational innovation and organizational capability in the 
relationship between IT application and project performance 
and project benefits, Table III lists the coefficients of direct 
effect, indirect effect, total effect, variance explained and 
significance level of the variables. As shown in Table II, the 
direct effect of organizational innovation (β=0.31), 
organizational capability (β=0.38) and knowledge management 
(β=0.48) is significant and positive on project performance 
(P<0.01). The direct effect of organizational innovation 
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(β=0.30), organizational capability (β=0.42) and knowledge 
management (β=0.18) is significant and positive on project 
performance (P<0.01). The direct effect of IT application 
(β=0.27) and organizational capability (β=0.51) is significant 
and positive on organizational innovation (P<0.01). However, 
the effect of knowledge management is not significant on 
innovation. Effect of IT application is significant and positive 
on knowledge management and organizational innovation. The 
indirect effect of IT application is significant and positive on 
project performance and project benefits (P<0.01). In total, the 
model explains 47% of variance in project performance, 30% 
of variance in project benefits, 35% of variance in 
organizational innovation, 37% of variance in knowledge 
management and 24% of variance in organizational 
capabilities. Fit indexes of the path analysis are listed in Table 
IV. According to Table IV, χ2/df=1.62, GFI=0.94, AGFI=0.91 
and RMSEA=0.057; thus, the fitted model is well fitted. 
V. DISCUSSION 
This study examines the effect of IT application on project 
performance focusing on the role of organizational innovation, 
knowledge management and organizational capabilities using 
SEM. The results show that the proposed model is well fitted to 
the data and can explain 47% of variance in project 
performance and 30% of variance in project benefits. SEM 
results show that IT application has a positive significant effect 
on knowledge management. This is consistent with other works 
[7, 11, 24, 27]. This finding suggests that the role of IT in 
knowledge management is important for those organizations 
which tend to use technologies to manage their intellectual 
capital. IT influences knowledge management process in 
different ways as follows: 1) IT facilitates fast knowledge 
collection, storage and transfer; 2) The advanced information 
technologies merge discrete knowledge flows, which 
eliminates the barriers in communication between different 
parts of the organization; 3) IT improves and develops different 
methods of knowledge production (socialization, 
internalization, externalization and combination) and it is not 
limited to explicit knowledge transfer [28]. 
TABLE II.  MATRIX OF CORRELATION AND DESCRIPTIVE INDEXES OF 
VARIABLES 
Variables 1 2 3 4 5 6 
1. IT 1      
2. knowledge 
management 
0.64** 1     
3. organizational 
capability 
0.46** 0.44** 1    
4. organizational 
innovation 
0.46** 0.40** 0.68** 1   
5. project benefits 0.49** 0.41** 0.53** 0.44** 1  
6. project 
performance 
0.60** 0.60** 0.55** 0.51** 0.66** 1 
Mean 3.19 2.82 2.91 2.93 3.05 2.89 
Standard deviation 0.75 0.80 0.92 0.94 0.93 0.95 
** P<0.01
 
 
Fig. 2.  Fitted model 
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TABLE III.  ESTIMATION OF STANDARDIZED COEFFICIENTS OF DIRECT 
EFFECT, INDIRECT EFFECT, TOTAL EFFECT AND VARIANCE EXPLAINED OF THE 
MODEL 
Path Direct 
effect 
Indirect 
effect 
Total 
effect 
Variance 
explained 
Project performance vs 
Organizational innovation 
Organizational capability 
Knowledge management 
Applying IT 
 
.031** 
0.38** 
0.48** 
- 
 
- 
0.16** 
0.04 
0.62** 
 
0.31** 
0.54** 
0.52** 
0.62** 
47% 
Project benefits vs 
Organizational innovation 
Organizational capability 
Knowledge management 
Applying IT 
 
0.30** 
0.42** 
0.18* 
- 
 
- 
0.15** 
0.04 
0.49** 
 
0.30** 
0.57** 
0.22** 
0.49** 
30% 
Organizational innovation vs 
Organizational capability 
Knowledge management 
Applying IT 
 
0.51** 
0.12 
0.27** 
 
- 
- 
0.32** 
 
0.51** 
0.12 
0.59** 
35% 
knowledge management vs 
Applying IT 
 
0.61** 
 
- 
 
0.61** 37% 
Organizational capability vs 
Applying IT 
 
0.49** 
 
- 
 
0.49** 24% 
** P<0.01; *P<0.05 
TABLE IV.  FIT INDEXES OF SEM 
χ2/df RMSEA GFI AGFI CFI NFI 
1.62 0.057 0.94 0.91 0.99 0.98 
 
The results show that IT application has a significant 
positive effect on organizational capabilities. This finding 
suggests that IT is a key facilitator of business activities in 
organizations. Other results show that IT application has a 
positive significant effect on organizational innovation. This 
finding suggests that IT application promotes the knowledge 
and capability of the organization and leads to considerable 
technological foundations which influence innovation. IT 
application leads to the tendency for finding the causes of 
problems and producing best solutions, thus promoting 
innovation [29]. As shown. knowledge management has no 
significant effect on organizational innovation but 
organizational capability has a significant positive effect on 
organizational innovation. Organizational capability influences 
organizational innovation by developing abilities, knowledge 
and organizational strength, whereby it improves project 
performance. 
Knowledge management has a significant positive effect on 
project performance. This finding is consistent with other 
works [23, 7, 30] and indicates that knowledge management 
promotes organizational knowledge and thus enhances the 
operation of an organization. SEM results show that knowledge 
management has a significant positive effect on project 
benefits. This finding is consistent with [7]. In line with this 
finding, authors in [31] suggested that knowledge management 
helps different groups to work together, facilitates the exchange 
of knowledge among them, promotes learning in the 
organization and improves the ability to fulfill individual and 
organizational goals, thereby it provides advantages for project 
success [31]. The results show that organizational capabilities 
have a significant positive effect on project performance. This 
finding is consistent with [22].Thus, project performance will 
be promoted if the organization pursues environmental changes 
to identify the factors effective on the project, evaluates 
effectiveness of environmental changes on the project, assesses 
the project to ensure that correct implementation of procedures, 
make efforts to use new technologies in the project, acquires 
new knowledge, has better integration capabilities than similar 
organizations, develops resources ideally, matches business and 
specialized processes, and has better communication skills and 
adaptability than similar organizations [24]. 
The results also show that organizational capabilities have a 
significant positive effect on project benefits. To explain this 
finding, one can say that organizational capability refers to the 
ability of an organization to use assets and capital. In fact, 
capabilities act as a link between asset and capital and allow 
these assets to be used profitably by the firm. It is also shown 
that organizational innovation has a significant positive effect 
on project performance. This finding suggests that 
organizational innovation influences project performance by 
providing financial resources for research and projects and 
providing new forms of services and new solutions for problem 
solving. The organization which can provide new ideas and 
apply them properly is flexible to changes; this organization 
also can act as a factor of change in its environment. 
The results also show that organizational innovation has a 
significant positive effect on project benefits. This finding 
suggests that an innovative organization using new 
technologies can deal with problems, provide new solutions 
and thus gain advantages for the project success. SEM results 
also show that knowledge management has a significant 
positive effect on organizational innovation. This finding is 
consistent with other works [23, 32, 33].  
VI. CONCLUSION 
The results presented in this paper show that IT application 
influences project performance and project benefits through 
knowledge management, organizational innovation and 
organizational capabilities. Therefore, knowledge management, 
organizational innovation and organizational capabilities play a 
mediating role in the relationship between IT application and 
project performance. This study addressed a sample of experts 
and managers of software developer companies; therefore, it is 
difficult to generalize the results to other contexts and 
companies. Moreover, findings are based on self-report data. It 
is recommended to use qualitative research and mixed methods 
for deeper understanding of the factors effective on project 
performance. 
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